Kinetic studies on the cleavage of oligouridylic acids and poly U by bovine pancreatic ribonuclease A.
Kinetic parameters, Km and Vmax for the transesterification of oligouridylic acid, (Up)nU greater than p (n=0-4), by RNase A were measured spectrophotometrically at pH 7.0 and 25 degrees C. The kinetic parameters, pKm and log Vmax increased with increase in the chain length (n), and seemed to be almost constant with substrates having n greater than or equal to 2. The contribution of each subsite to the binding was estimated according to Hiromi's theory. The subsite affinities for (B1, R1, P1)+(B2, R2, P2) and (B3, R3, P3) are 8.03 kcal and 0.72 kcal/mol, respectively, and those for (B4, R4, P4) and (B5, R5, P5) are less than 0.5 kcal/mol. Therefore, we postulate that the size of the RNase A active site is about 3 nucleotides in length. Transesterification of poly U by RNase A was followed spectrophotometrically. The reaction is markedly influenced by ionic strength. At lower ionic strength, the v0-S curve of poly U cleavage was sigmoidal and cooperative, and it became less cooperative at higher ionic strength. Since the estimated Vmax value for poly U cleavage at ionic strength of 0.1 was more than 20 times larger than that of oligouridylic acids cleavage, we propose a non-specific interaction of poly U anion with cationic groups on the surface of the enzyme, modulating the conformation of active site, and thus increasing the activity at low ionic strength. The interaction decreases at higher ionic strength due to the interaction of counter anions with the non-specific sites.